C 24 H 18 F 6 N4S 2 , monclinic, P21/c (no. 14), a = 19.0525 (18) Å, b = 8.5569(9) Å, c = 15.3792(15) Å, β = 97.241(2)°, V = 2487.3(4) Å 3 , Z = 4, Rgt(F) = 0.0513, wR ref (F 2 ) = 0.1425, T = 296(2) K.
Source of material
The title compound was synthesized by condension reaction of a diarylethene derivative and 2-ethynylpyridine in 45% yield. Diarylethene derivative (0.1 g, 0.23 mmol) was dissolved in 20 mL solution THF : H 2 O (v:v = 4:1), 2ethynylpyridine (0.024 g, 0.23 mmol) was added. Then add the catalyst, stir for 1 h in an ice bath, then stir at room temperature for 6 h. And no more educt was detected by TLC silica gel plate. After the solvent was removed by vacuum evaporation, a yellow solid was obtained with 45% yield. Bruker programs [1] , SHELX [2, 3] M.p. 451 K-453 K. The title compound crystallized from hexane-dichloromethane cosolvent at room temperature and produced the suitable colorless crystal.
Experimental details
The hydrogen atoms were located by geometrically calculations, and their positions and thermal parameters were fixed during the structure refinement. The occupancies of the disorder fluorine atoms at the central cyclopentene ring are refined. All H atoms attached to C were fixed geometrically and treated as riding with C-CH = 0.96 Å (methyl) or 0.93 Å (ethyl and thienyl) with U iso (H) = 1.2Ueq (ethyl and thienyl) or U iso (H) = 1.5Ueq (methyl).
Discussion
Among the organic photochromic compounds, diarylethene derivatives have attracted remarkable research interests due to their wide applications in optical memory media and photo-optical switching devices [4] [5] [6] . In recent years, various diarylethene chemosensors have been developed to identify various chemical species, such as metal ions, anions, and amino acids [7, 8] . The sensing mechanism of these diarylethene derivatives can be determined by analytical methods such as nuclearmagnetic resonance, mass spectrometry, and infrared, but few of them are analyzed from their own structural characteristics. Therefore, in order to understand the binding mechanism, the structure of the sensor is necessary to be confirmed by single-crystal X-ray diffraction analysis. Although many photochromic diarylethene compounds have been reported so far, very few diarylethene derivatives having an ion-recognizing group have been reported, which undergo the photocyclization reaction in the crystalline phase. The single-crystalline photochromic reactivity depended on both anti-parallel mode and the distance between active carbon atoms which is less than 4.2 Å [9, 10].
To date, novel diarylethene derivatives with a triazole bridged group base moiety have attracted much attention because their photochromic reactivity could be effectively modulated by light, and metal ions [11] . It is well known that these diarylethenes having a symmetric thienyl group have excellent thermal stabilities [12] . Our group has reported a lot of diarylethene compounds with excellent optical properties and analysized their crystal structures to further guide the functional molecular design [13] [14] [15] . In addition, the introduction of fluorophores with ions recognition on the diarylethene of the symmetric thienyl group has attracted a great deal of interest among researchers. In this work, a diarylethene derived triazole bridged derivative has been synthesized through condensation reaction [16, 17] . A novel crystal 1-(2,5-dimethyl-3-thienyl)-2-{2-methyl-5-[(2pyridyl)-triazole-methyl]-3-thienyl}-perfluorocyclopentene was obtained.
The molecule adopts an antiparallel conformation, and the distance between the photoactive carbon atoms (C5· · · C13) was 3.684 Å. Based on the empirical rule, the crystal displayed a notable color change upon irradiation with UV light. The colorless crystal turned purple upon irradiation with 313 nm light, and the colored crystals reverted to a colorless state upon irradiation with visible light. The photochromism was highly consistent in crystalline phase even after 100 repeat cycles, indicating that it is favorable for applications in a certain optoelectronic device [18] . In the perfluorocyclopentene ring, the both thiophene rings are linked by the C7=C11 double bond 1.339(7) Å, which is shorter than the formal single bond (such as C4-C7, 1.469 (7) Å and C7-C8, 1.485(8) Å. The molecule includes four kinds of planar rings and they can form three dihedral angles between every two adjacent planar rings. The dihedral angles between the perfluorocyclopentene ring and the two adjacent thiophene rings were 58.5°for S2/C7-C11 and 61.2°for S1/C12,13-C15,16, and that between the triazole ring and pyridine ring was 8.6°.
The title compound is packed with antiparallel and crisscross neighbouring molecules each other. Intermolecular hydrogen bonds connect molecules of the title compound with each other. These molecular interactions together with hydrogen bonding may strengthen the stability of the framework structure.
The absorption spectrum of open-form the title compound exhibited an intense band centered at 248 nm in acetonitrile. Irradiation with UV light (297 nm) resulted in the emergence of a new absorption band at 555 nm with a color change from colorless to purple due to the formation of the closed-ring isomer. The purple color faded to colorless upon irradiation with visible light (>510 nm), and the absorption spectrum returned to the initial state. After 100 repeat cycles, the diarylethenes still showed good photochromism with only 13% degradation for its closed-ring isomer.
